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On t h e  Generation of Millimeter Band Radiowaves Whe 
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Bunch of Electrons Passes Through a Retarding 
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In the methods proposed i n  E1-31 of coherent sub-millimeter radiowave gener- 

a t ion  using a r e l a t i v i s t i c  bunch of electrons,  the e f f ec t  of an a r t i f i c i a l l y  created 

e l e c t r i c  or  magnetic f i e l d  (periodic o r  constant) on the  e lec t ron  bunch is  used. 

Use of special  macroscopic electromagnetic f i e l d s  i s  not the s ingle  possible method 

of modulating the  bunch speed. In par t icu lar ,  useful f o r  pulse or  per iodic  per- 

turbat ion of the  bunch is  a retarding force which arises i n  the passage of the  

bunch through a medium with a modulated retarding capacity, f o r  example, through 

one o r  a number of sheets of a d i e l ec t r i c ,  spaced at s p e c i f i c  in te rva ls ,  which i s  

transparent t o  millimeter radiat ion.  

A s  the  bunch moves i n  the retarding l aye r s  of the medium, besides the coherent 

p a r t  of the rad ia t ion  accompanying the microcollisions, there  w i l l  be coherent 

rad ia t ion  from the macroscopic re tardat ion of the bunch as a whole. When the 

bunch dimensions are  chosen successfully, the  energy radiated coherently is: 

2 2 2  "coher C N  roEeffd n 

where N is  the number of e lectrons i n  the  bunch; ro is  the c l a s s i ca l  radius  of 

the  electron; 

average re ta rda t ion  force within the sheet: 

i s  the e f fec t ive  e l e c t r i c  f i e l d  i n t ens i ty  equivalent t o  the Eeff 

d i s  the sheet thickness, n i s  the number of sheets  pierced by the bunch ( n  = 1 
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i s  pulse modulation, n)) 1 i s  quasi-periodic modulation). 

The rad ian t  power fo r  beam current i n t e n s i t y  I A. , d n -0.1 cm , 
mV - / 2  /cm is: Eeff 

2 
0 2  -2 erg r 

= I N  e E d n e2010 N /sec 20.1 Watt f o r  N d5.10-7 I 
Ne “coher eff 

w = -  

Despite the necessi ty  of avoiding overheating of the  retarding l aye r s  ( f o r  

example, by using moving d i e l e c t r i c  sheets o r  plane j e t s  of f l u i d  d i e l ec t r i c )  and 

the necessi ty  of attenuating bunch spreading ( i n  the case of nonlocalized modul- 

a t ion of the  bunch speed)rin cer ta in  cases ( f o r  a given noncollimated flow of t he  

bunch of e lectrons with energies 5 1 MeV) the proposed method can simplify the 

construction of the submillimeter radiowave generator i n  order t o  a t t a i n  high 

rad ian t  power and can put i n  the hands of radiophysicis ts  a simple and r e l i a b l e  

device w i t h  e a s i l y  a l te rab le  parameters instead of the complex and l imited e f fec t -  

iveness of the  experiment of t h e  high amplitude undulator. 

Use of re tarding modulation f a c i l i t a t e s  the transformation t o  the  use of plane 

bmches, which can be s p l i t  by an additional zonal p la te  ( s imi la r  t o  an opt ica l )  

standing i n  f ron t  of or behind the ve loc i ty  modulator i n  zones amplifying the 

e f f e c t  of each other .  
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